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SPECIFICATION 
30 1. Title of the Invention: Stained ceramic 
2. Scope of Claim for Patent; 

1 . A stained ceramic formed by adding a coloring agent 
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obtained by calcining a mixture of chromium oxide and iron 
oxide to a ceramic composition and firing the resultant blend. 

2. A stained ceramic according to claim 1, wherein said 
ceramic composition is a glass-alumina complex type 
composition capable of being fired at a temperature of not 
more than 1000°C. 

3. A stained ceramic according to claim 1, wherein said 
ceramic composition is a cordierite type composition capable 
of being fired at a temperature of not more than 1000°C. 

4. A stained ceramic according to claim 2, wherein said 
ceramic composition is a p-spondumene type composition capable 
of being fired at a temperature of not more than 100 0°C. 
3. Detailed Description of the Invention: 

(Field of Utilization in Industry) 

This invention relates to a stained ceramic for use in 
an electronic part package for accommodating a semiconductor 
element, for example. 
(Background Art) 

Ceramic packages are finding utility as electronic part 
packages for mounting semiconductor elements, for example. 

These ceramic packages are required to possess a high 
insulating property and manifest imperviousness to intercept 
the ultraviolet light, for example. 

In the ceramic packages of the type having a circuit 
wiring pattern formed with such a metal as gold, silver, or 
copper which excels in electric conductivity, a ceramic 
capable of being fired at a temperature of not more than 1000°C 
is used lest the circuit wiring pattern be damaged by the 
heating during the course of firing treatment. This ceramic 
has glass contained in a ceramic composition in advance of 
being fired. Since the glass is deficient in imperviousness 
to light, it is particularly required to be vested with the 



imperviousness to light. 

Heretofore, for the purpose of imparting the 
imperviousness to light to the ceramic , a stained ceramic 
has been obtained by adding a coloring agent to a ceramic 
composition and firing the composition incorporating the 
added coloring agent. 

This coloring agent uses the oxide of a metal for the 
purpose of securing the insulating property. For example, 
iron oxide is used for the red color type, chromium oxide 
for the green color type, and cobalt oxide for the blue type. 
(Problem to be solved by the invention) 

Incidentally, however, no proper coloring agent has been 
heretofore available for the black type that excels all the 
other types in the imperviousness to light. 

For the impartation of the black color, the idea of using 
a coloring agent formed by mixing red and green, namely iron 
oxide and chromium oxide, or a plurality of metal oxides is 
conceivable. 

While the sole use of a metal oxide poses no problem, 
the coloring agent formed by mixing a plurality of metal oxides 
entail such problems as inducing a reaction, when a ceramic 
composition and coloring agents added thereto are fired 
together, between the coloring agents or between the coloring 
agents and the ceramic composition, preventing the produced 
ceramic from acquiring a color tone aimed at, and disrupting 
the expected production of a dense ceramic. 

This invention has been initiated in the hope of 
eliminating the problems mentioned above and is aimed at 
providing a stained ceramic of a black color which excels 
in imperviousness to light and in density of texture. 
(Outline of the Invention) 

This invention is furnished with the following 



construction for the purpose of fulfilling the object 
mentioned above. 

The stained ceramic contemplated by this invention is 
characterized by relying on a procedure which comprises 
preparing a coloring agent formed by calcining a mixture of 
chromium oxide and iron oxide and adding this coloring agent 
to a ceramic composition. 

The coloring agent which is incorporated in the stained 
ceramic of this invention is formed by calcining the mixture 
of chromium oxide and iron oxide. 

The term "calcining 7 ' as used herein refers to the main 
firing operation that is performed after the addition of the 
coloring agent to the ceramic composition and means 
preliminarily heating the coloring agent. 

The state to be assumed by the mixture of chromium oxide 
and iron oxide after the calcination remains has not been 
definitely elucidated but is thought to be in the form of 
a stable composition of a certain type. Specifically, the 
two oxides induce a chemical reaction of a certain type 
therebetween, what is important in this respect is the fact 
that since the reaction is completed by the calcination , the 
oxides after the calcination remain intact without inducing 
a new reaction at least at a temperature lower than the 
temperature of calcination. 

The mixing ratio of chromium oxide and iron oxide does 
not need to be particularly limited. For the purpose of 
obtaining a black ceramic, it is proper in the range of 2 : 
1 - 1 : 2 by weight. Within this range of weight ratio, the 
produced ceramic assumes an increasingly black color in 
proportion as the amount of chromium oxide grows and an 
increasingly brownish black color in proportion as the amount 
of iron oxide grows. 



The ceramic composition is formed of a glass-alumina 
complex type composition and is suitable for a low temperature 
firing grade ceramic which fired at a temperature of not more 
than 1000°C. 

5 In this case, since the coloring agent is a metal oxide, 

the ceramic resulting from the firing acquires a high 
insulating property infallibly and excels in the 
imperviousness to light because it is stained in a black color . 
Some of other low temperature firing grade ceramics ue 
10 a cordierite type composition or a p-spondumene type 
composition. 

Incidentally, the stained ceramic can be applied as 
advantageously to a high temperature firing grade ceramic 
like alumina ceramic as to the low temperature firing grade 
15 ceramic. 

The coloring agent, while the ceramic is fired, is so 
stable thermally as to avoid being induced by heating to react 
with the ceramic composition. Thus, the firing is enabled 
to produce a stained ceramic enjoying high density of texture 

2 0 and high quality. 

The calcination of the mixture of chromium oxide and 
iron oxide is carried out in an open air or in an oxidizing 
atmosphere. In the atmosphere of this kind, therefore, the 
chromium oxide and the iron oxide are fated to react. 

25 Generally, the firing of the ceramic composition is 

performed in a weakly oxidizing atmosphere or in a neutral 
atmosphere such as, for example, an atmosphere of nitrogen 
gas. By having the mixture of chromium oxide and iron oxide 
calcined in advance in an atmosphere approximating closely 

30 to the firing atmosphere for the ceramic composition and at 
a temperature higher than the firing temperature as well, 
it is made possible to keep the calcined coloring agent from 
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inducing a reaction further when the ceramic composition 
having incorporated the calcined coloring agent is fired. 

The firing of the ceramic composition is performed in 
an atmosphere of nitrogen gas. The firing reaction proceeds 
5 more moderately in the atmosphere of nitrogen gas than in 
the air. When the mixture of chromium oxide and iron oxide 
is calcined in advance in the air which may well be regarded 
as forming a rather harsher environment , the calcined coloring 
agent is stable and is incapable of being induced to react 

10 further even at the time that the ceramic composition 
incorporating the coloring agent is fired in the atmosphere 
of nitrogen gas. 

Now, working examples of this invention will be cited 
below for illustration. 

1 5 ( Embodiment ) 
Example 1 

A coloring agent was obtained by mixing powdery chromium 
oxide (Cr 2 0 3 ) and iron oxide (Fe 2 0 3 ) at a weight ratio of 1 : 
1 and calcining the resultant mixed powder in an open air 

20 at 1200°C for about one hour. 

A black dense ceramic was obtained when this coloring 
agent was added in an amount of 0.5 - 10 wt percent to a low 
temperature firing grade ceramic composition formed by mixing 
an organic binder, for example, to a mixed powder formed of 

25 borosilicate glass and alumina powder and the resultant blend 
was fired at a temperature in the range of 850 - 1000°C. 
Example 2 

A coloring agent was obtained by mixing chromium oxide 
and iron oxide at a weight ratio of 2 : 1 and calcining the 
30 resultant mixed powder in an open air at 1200°C for about one 
hour. 

Ablack dense ceramic was obtained by adding this coloring 
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agent in an amount in the range of 0.5 - 10 wt % to the same 
ceramic composition as used in example 1 and firing the 
resultant mixture at a temperature in the range of 850 - 1000°C . 
This ceramic excelled that of Example 1 in the degree 
5 of blackness. 
Example 3 

A coloring agent was obtained by mixing chromium oxide 
and iron oxide at a weight ratio of 1 : 2 and calcining the 
resultant mixed powder in an open air at 1200°C for about one 
10 hour. 

A black dense ceramic was obtained by adding this coloring 
agent in an amount in the range of 0.5 - 10 wt % to the same 
ceramic composition as used in example 1 and firing the 
resultant mixture at a temperature in the range of 850 - 1000°C . 
15 This ceramic assumed a slightly more brownish black color 

than the ceramic obtained in Example 1 . 
Example 4 

A black ceramic of a dense texture was obtained by adding 
the coloring agent obtained by the same calcination as in 
20 Example 1 in an amount in the range of 0.5 - 10 wt % to a 
cordierite type composition and firing the produced mixture 
at a temperature in the range of 850 - 1000°C. 
Example 5 

A black ceramic of a dense texture was obtained by adding 
25 the coloring agent obtained by the same calcination as in 
Example 1 in an amount in the range of 0.5 - 10 wt * to a 
P-spondumene type composition and firing the produced mixture 
at a temperature in the range of 850 - 1000°C. 
Example 6 

30 A similarly black alumina ceramic of a dense texture 

was obtained by adding the coloring agent obtained by the 
same calcination as in Example 1 in an amount in the range 
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of 0.5 - 10 wt % to the alumina ceramic composition formed 
of alumina powder and an organic binder and firing the resultant 
blend at about 1600°C. 

This invention has been described from various angles 
5 with reference to preferred working examples adduced for 
reference. Naturally, this invention is not limited to these 
working examples but may be modified numerously without 
departing from the spirit of this invention. 
(Effect of the Invention) 

10 According to this invention , it is made possible to obtain 

a stained ceramic having a black color, excelling in 
imperviousness to light, and enjoying a dense texture as 
demonstrated above. 

Since the stained ceramic permits effective application 

15 to the ceramic containing a component of ceramic composition 
and excels in imperviousness to light, it can be utilized 
as in electronic part packages. 
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